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================= First Change ===================
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
Recommended Minimum Technical Requirements to Ensure Nationwide Interoperability for the Nationwide Public Safety Broadband Network, Final Report, NPSTC BBWG, May 22, 2012.
[3]
Mission Critical Voice Communications Requirements for Public Safety, NPSTC BBWG, August 30, 2011.
[4]
Public Safety Broadband High-Level Statement of Requirements for FirstNet Consideration, NPSTC Report Rev B, June 13, 2012.
[5]
3GPP TS 22.101: "Service aspects; Service principles".
[6]
ITU-T Recommendation G.114 One-Way Transmission Time, May 2003.
[7]
ITU-T Recommendation Y.1541 Network Performance Objectives for IP-Based Services, December 2011
[8]
ETSI ETR 086: "Trans European Trunked Radio (TETRA) System; Technical Requirements Specification Part 1: Voice plus Data (V+D) systems", January 1994.
[9]
3GPP TS 22.278: "Service requirements for the Evolved Packet System (EPS)".
[10]
3GPP TS 22.179: “Mission Critical Push to Talk”
================= Next Change ===================
3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Group Member: A user assigned to a GCSE Group. An MCPTT Group Member is a Group Member using a GCSE Group for MCPTT.
GCSE Group: A set of Group Members.An MCPTT Group is a GCSE Group being used for MCPTT.

Affiliated Group Member: A Group Member who has indicated an interest in the group and is allowed to receive and/or transmit Group Communications from/to the particular GCSE Group. A User may simultaneously be an Affiliated Group Member of more than one GCSE Group.


Selected GCSE Group: The GCSE Group that a particular Group Member uses for transmission, if they are allowed to transmit on that group. A Group Member may have zero, one or multiple selected GCSE Groups.
Receiving Group Member: An Affiliated Group Member who is currently receiving Group Communication from a GCSE Group.
Transmitting Group Member: An Affiliated MCPTT Group Member who is currently transmitting a Group Communication to a Selected GCSE Group.
Floor control: This is the arbitration system in a GCSE service that determines who has the authority to transmit at a point in time. This functionality will have different rules dependent on the type of media being transmitted.
Group Communication: Communication from Transmitting Group Members to Receiving Group Members.
Group Communication System Enabler (GCSE): A 3GPP feature enabling an application layer functionality to provide Group Communication over E-UTRAN.

Multipoint Service: A service used to distribute the same content to many UEs in a resource efficient way.
================= Next Change ===================
4.1
Service description of a Group Communication service 

A Group Communication Service is intended to provide a fast and efficient mechanism to distribute the same content to multiple users in a controlled manner. As an example, the concept of group communications is used extensively in the operation of classical Land Mobile Radio (LMR) systems used for, but not limited to, Public Safety organizations. At the moment, the primary use of a Group Communication Service in LMR is to provide "Push to Talk" (PTT) functionality [10], so a Group Communication Service based on 3GPP architecture, using LTE radio technology, should enable PTT voice communications with comparable performance. 

The service should allow flexible modes of operation as the users and the environment they are operating in evolves. For example, the capabilities of LTE allow for broadband communication, so Group Communication Service is expected to support, voice, video or, more general, data communication. Also LTE can allow users to communicate to several groups at the same time in parallel e.g. voice to one group, different streams of video or data to several other groups.

The users of Group Communication Service are organised into groups; a user can be member of more than one group. 

================= Next Change ===================
5.1.1
High level requirements
The ability to make use of the Group Communication System Enabler provided by the 3GPP system shall be enabled on a Group Member basis. 

The system shall provide a mechanism to indicate network support of Group Communication System Enabler to the UE.
The UE shall have the ability to indicate the network support of Group Communication System Enabler to the user.
Group Communication System Enabler shall support various media such as conversational type communication (e.g. voice, video) or streaming (e.g. video) or data (e.g. messaging) or a combination of them.

The system shall be able to uniquely identify a GCSE group. The system shall be able to uniquely identify a Group Member within a GCSE group
The system shall provide a mechanism to send a Group Communication to all Affiliated Group Members. 
Only Affiliated Group Members of the GCSE Group shall be able to receive from that GCSE Group via Group Communication.
The system shall be able to authorise whether a Group Member can make a GCSE Group their Selected GCSE Group, so that they will be able to send a request to transmit (e.g Voice, Data, Video) and the Floor control mechanism will determine whether they become a Transmitting Group Member.   
A Affiliated Group Member shall be able to transmit to a GCSE Group that it is a member of (i.e. if they are allowed to have this group as their Selected Group), with or without the ability to receive Group Communications from that GCSE Group.
The interface between the GCSE client on the UE and the network shall be an open interface.

Note 1: 
As GCSE Groups can be composed of users from different agencies in different territories using GCSE clients provided by different manufacturers it is essential that multi-vendor interworking is facilitated. 

The network shall provide a third party interface for Group Communication. This implies that the interface supports e.g. charging and authentication/authorisation.

The system shall provide a mechanism for a Group Member that is not connected via a 3GPP network, to communicate in a Group Communication for a GCSE Group that it is a member of.

Note 2: 
This requirement accommodates the need to support a console-type dispatching device, which is most often a wired device used in Group Communications by Public Safety.
================= Next Change ===================
5.1.2
Performance

The system shall be optimized to minimize the time intervals related to the use of Group Communication.

The recommended time intervals specified below are for consideration in the development of detailed RAN/CN requirements, and the evaluation of architecture solutions. 

The system should provide a mechanism to support a Group Communication end-to-end setup time less than or equal to 300ms. It is assumed that this value is for an uncontended network, where there is no presence checking and no acknowledgements requested from Affiliated Group Member(s) who are allowed to receive from the GCSE Group. The end-to-end setup time is defined as the time between when a Group Member initiates a Group Communication request on a UE and the point when this Group Member can start sending start sending a voice or data communication.

The time from when a UE requests to join an ongoing Group Communication to the time that it receives the Group Communication should be less than or equal to 300ms. 

Note: 
The 300 ms indicated in the preceding requirements is based on requirements from ETSI ETR 086 [8] for legacy TETRA mission critical voice systems. It is understood that these requirements are particularly important for half duplex voice communication and other data that is delay sensitive (see the service requirements for MCPTT [10]). These requirements may not be met in some cases where the data is delay insensitive e.g., a large document and/or where the type of Group Communication requires acknowledgement(s) from Affiliated Group Member(s) who are allowed to receive from the GCSE Group, before it is allowed to proceed. 
The end to end delay for media transport for Group Communications should be less than or equal to 150 ms [6, 7]. 

================= Next Change ===================
5.1.5
Scalability

The number of Receiving Group Members in any area may be unlimited
The system shall support multiple distinct Group Communications in parallel to any one UE that is capable of supporting that number of distinct Group Communications in parallel. The mechanisms defined shall allow future extension of the number of distinct Group Communications supported in parallel.

Note:
This includes both multiple Group Communications within the same GCSE Group, and multiple Group Communications associated with multiple GCSE Groups. The actual number of such Group Communications achievable and desirable will depend on the type of media.

================= Next Change ===================
5.1.8
Roaming and network interworking requirements

The system shall support the transmitting and/or receiving of Group Communication by Group Members that are roaming.

Subject to operator agreement, the system shall be able to support Group Communications where Group Members are attached to different PLMNs.

An interface shall be provided to enable Group Communication interworking between a network offering GCSE-based Group Communication Services with either or both of:

-
another 3GPP network offering GCSE-based Group Communication Services,

-
a non-3GPP network offering group communication services.
Editor’s Note: This needs to be aligned with similar sections in MCPTT [10].
================= Next Change ===================
5.2.1
Creation, modification, and deletion of GCSE Groups

The system shall provide a mechanism for the dynamic creation, modification, and deletion of GCSE Groups.

Information additional to the set of Group Members shall be associated with a GCSE Group, to be used by the system to identify the GCSE Group and to specify attributes that determine how it is changed and used. This may be used to, e.g. define which Group Members are authorized for administrative functions, and whether the GCSE Group can be relayed via ProSe. 

The system shall provide notification of the creation or deletion of a GCSE Group to its Group Members.

If authorised, a user shall be able to request and receive a list of all the GCSE Groups for which it is a Group Member.

A mechanism shall be provided such that, if authorized, a user may modify information associated with a GCSE Group, add or remove Group Members of a GCSE Group, or create/delete a GCSE Group.

If authorized, a user shall be able to request and receive a list of Group Members of a particular GCSE Group.

If authorized, a user shall be able to request a notification for when specific or any Group Member(s) is added to or removed from a particular GCSE Group.

The system shall provide a mechanism to remotely configure a UE with any GCSE related information.
Editor’s note: These requirements are important for MCPTT [10], it is important that these are checked to ensure completeness, because this is the main section between GCSE and MCPTT that defines how MCPTT Groups are created, because an MCPTT Group is a GCSE Group being used for MCPTT at a point in time.
================= Next Change ===================
5.2.2
Geographical scope of GCSE Groups

GCSE Groups shall by definition be of system wide scope. Optionally, GCSE Groups may be geographically restricted.
The system shall provide a mechanism to restrict all Group Communications for a given GCSE Group to a defined geographic area. In this case Affiliated Group Members shall be able to receive and/or transmit only within this geographic area.

The system shall provide a mechanism to redefine the geographic area for a GCSE Group that has a defined geographic area.
The system shall provide a mechanism to override geographic area restrictions for a GCSE Group for a particular Group Communication transmission.
The system shall provide a mechanism to restrict a particular Group Communication transmission to a defined geographic area within the geographical scope of that group. In this case only Affiliated Group Members allowed to receive from that GCSE Group, who arewithin the geographic area shall receive the Group Communication.

================= Next Change ===================
5.3.1
Group Communication setup requirements

A Affiliated Group Member shall be able to transmit a Group Communication to their Selected Group without knowledge of the identities of other GCSE Group Members.

A Group Member shall be able to request to join or leave an established Group Communication, through expressing an interest in affiliating to a GCSE Group..

The system shall provide a mechanism to setup, release, and modify a multipoint service with applicable parameters e.g. QoS, priority.

The system shall validate the parameters received in the request to setup or modify a Group Communication based on the policy specified by the group’s subscription information, e.g. checks for QoS, priority.

The system shall provide the means to notify the requesting entity of any updates in the status of an on-going Group Communication.

The system shall provide notification to the requesting entity of the outcome of a request to setup, release, or modify a multipoint service.

================= Next Change ===================
5.3.2
Services to the Group Member

The system shall provide a mechanism to permit a Group Member to request notification when a Group Communication is initiated using a  GCSE group that they are affiliated to and allowed to receive on..

The system shall provide notification of a Group Communication to Affiliated Group Members that are allowed to receive from that GCSE Group and have requested notification for the GSCE Group.
Editor’s note: Similar requirements in MCPTT, further alignment might be required.
================= Next Change ===================
5.3.3
Group Member requests of the system

A Group Member shall be able to express interest to receive Group Communications when the GCSE Group is used for Group Communications.

The system shall provide a mechanism for a Affiliated Group Member receiving a Group Communication to be able to accept, reject, or ignore the Group Communication.

The system shall provide a mechanism for a Affiliated Group Member receiving a Group Communication to be required to accept the Group Communication before they begin to receive it.
Editors note: The 3 requirements above need to be clarified, as to how, when and what they apply. As in MCPTT [10] Floor control mechanisms are defined for voice with the emphasis on low latency, however the above requirements seem to indicate that on a per communication (per talk spurt?) basis a member will accept/reject a Group Communication. The 2nd and 3rd requirements sound more appropriate to data and video. 
================= Next Change ===================
5.3.4
Priority and pre-emption of GCSE communication
The following requirements apply to the allocation and retention of system resources:

The system shall provide a mechanism to support at least n priority levels for Group Communication.
The system shall provide a mechanism to support reassignment of Group Communication priority level.
The network operator shall be able to configure each Group Communication priority level with the ability to pre-empt lower priority Group Communications and non-Group Communications traffic.
The system shall provide a mechanism to allow pre-emption of lower priority for Group Communications and non-Group Communications traffic.
Group Members within a GCSE Group shall be able to have different priorities from each other.
Editor’s note: There is a need to review and align the priorities between this section and the priorities in MCPTT. 
================= Next Change ===================
5.3.5
Services provided during an on-going Group Communication

This section describes the general principle of Floor control for determining the Transmitting Group Member within a GCSE Group, the Floor control requirements detailed in MCPTT [10], provide further detail that specifies the complete requirement for half-duplex voice, that also includes requirements for One-to-one half-duplex voice. This section introduces the basic concepts for Floor control that are applicable to all types of media.
For Group Communication services that require Floor control (i.e. the ability to arbitrate who currently has the right to transmit) 

-
The Affiliated Group Member shall be able to request the floor (ie the ability to transmit) for their Selected Group/s;

-
The system shall be able to arbitrate floor requests and grant permissions to Group Members.

-
A Transmitting Group Member shall be uniquely identified to the Receiving Group Members.

An entity shall be able to request a notification when a specific Affiliated Group Member allowed to receive from that  GCSE Group ceases to be a Affiliated  Group Member. 

A Affiliated Group Member allowed to receive from that GCSE Group ceases to be a Affiliated Group Member of a certain group by:

-
user decision 

-
third party decision

-
after a service dependent amount of time

-
after a system configurable amount of time of unavailability.

A notification shall be provided to the requesting entity when a specific Group Member ceases to be a Affiliated Group Member.

Note: 
During the lifetime of a Group Communication the Affiliated Group Members of the Group Communication allowed to receive from that GCSE Group may change. In the case where there are no Receiving Group Members, Transmitting Group Members would need to know that there are no other Receiving Group Members, and when another potential Receiving Group Member affiliates to the Group Communication.
A Affiliated Group Member ceases to be a Transmitting Group Member/potential Transmitting Group Member of a Selected Group certain group by:

-
user decision 

-
third party decision

-
after a service dependent amount of time

-
after a system configurable amount of time of unavailability.

================= Next Change ===================
5.3.6
User perception of Group Communication

All Receiving Group Members in a given area shall receive the Group Communication at the same time according to user perception.
All changes to the GCSE Group (e.g., adding or removing group members) shall take effect as soon as possible.

All changes to the set of Affiliated Group Members shall take effect in the Group Communication as soon as possible.

================= Next Change ===================
Annex A (informative):
Use cases

Editor’s note: The use-cases should perhaps be reviewed with respect to the MCPTT work [10], and it might be appropriate to move these into the MCPTT document. This activity is lower priority than reviewing and consolidating all the GCSE and MCPTT Requirements.
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